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cannot be true in the absence of a complete specification of the variables. This is a point that may require further examination. I admit that the argument seems to imply that the conclusion possesses something of an invariantic character.
The nature of the question may be illustrated by an example approximately realized in the billiard-table, viz. the path of an elastic particle moving in a plane without loss of energy and limited within an enclosure. The fundamental assumption is that, apart from exceptional cases, the particle, starting from a given point, will sooner or later traverse that point in every direction; and the conclusion founded upon this assumption is that in the long run all directions through the point are equally favoured. I do not see that there is here anything to be specially surprised at. If the premises are admitted, the conclusion seems natural enough.
In another part of his investigation Maxwell puts forward under the same reserves the more general hypothesis that not merely does the system pass through a given configuration with every possible system of velocities consistent with the energy condition, but also through every configuration which can be reached without violation of the same condition. In the billiard-table example this means that every part of the table is reached sooner or later; and, as we have seen, every part that is reached is traversed as much in one direction as in another. In this case, where there is no potential energy, we may indeed go further*. Maxwell's equation (41) shows that any part of the table is occupied in the long run as much as any other; so that all points, as well as all directions, are equally probable.
To my mind the difficulty of Maxwell's investigation lies more in the premises than in the deductions f. It is easy to propose particular cases for which the hypothesis is manifestly untrue. For 'example, if the table be circular, a particle projected otherwise than along a diameter will leave a central circular area uninvaded, and in the outer zone will not pass through a given point in every direction, even when the projection is such that the path is not re-entrant. The question is how far the considerations advanced by Maxwell justify us in putting aside these cases as too exceptional to interfere with the general proposition, which, at any rate in its application to physics, is essentially one of probability.
Having found Maxwell's demonstration of the fundamental theorem dqi...dqnf dp^...dpn' = dq1...dqn dpt...dpn
* [1901. Since « = 2 in Maxwell's equation, this conclusion follows, even if there be potential energy.]
t The particular case for which Buraeide obtained a result inconsistent with Maxwell's conclusions is emphasized by Mr Bryan. But Mr Burbury is of opinion that the discordant result depends upon an error of calculation, and that when this is set right the discrepancy disappears (Proc. Roy. Soc. November 19, 1891, p. 176).h an experiment as that of Michelson, just described, in which an attempt is made to render sensible an effect depending on «2/F2.After reflection by this mirror, the beams exchange paths, B returning through the plate, and A through air. Apart, therefore, from a possible effect of the motion, there would be complete compensation and no final difference of path. As to the effect of the motion, it would appear at first sight that it ought to be sensible. During the first passage, A is (on account of -y) accelerated: on the return, B is retarded; and thus we might expect, upon the whole, a relative
